INTRODUCTION
Advances in the field of hematopoietic stem cell transplantation (HCT) are leading to an increasing population of survivors 1 who are challenged with significant post-HCT morbidity: early and long-term HCT-side effects, acute and chronic graft-versus-host disease (GVHD) and the side effects of immunosuppressants [2] [3] [4] . HCT-related morbidity impairs survivors' quality of life (QoL) 5 with significant rates of fatigue, pain, psychological distress, sleep and sexual dysfunction 6-8 .
QoL is one of the patients' main concerns after HCT 9 . In addition, QoL information is critical for the clinical care of HCT-recipients as it helps to monitor symptoms, predicts wellbeing and is an endpoint of treatment success [10] [11] [12] . Nevertheless, patient and physician agreement on patient-reported QoL has been overlooked in the HCT field, despite the fact that low rates of agreement could lead to a suboptimal estimation of our patients' wellbeing. Previous reports have identified several risk factors for physicianpatient disagreement in QoL and symptom experience, including advanced age, female gender, anxiety, depression, low education and low performance status 13, 14 . Thus, we seek to assess 1) physicians' agreement on patient-reported QoL, 2) potential direction of disagreement (under-versus over-estimation), and 3) patient-related variables associated with disagreement. We hypothesized that 1) agreement would be moderate to low, with physicians overestimating patients' QoL, and 2) patient-related variables would be poorly associated with disagreement.
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MATERIALS AND METHODS

Design
This is a cross-sectional analysis of a larger, prospective and multicenter study. Invited physicians were specialized hematologists working in adult HCT units.
Physicians were in charge of the patients from at least one month before HCT and up to three months post-HCT. Afterwards some autologous patients returned to their center of origin. For descriptive purposes, physicians reported their age, gender and years of experience but no other variables in order to protect anonymity.
Methods
Patients' socio-demographic data was collected before HCT by means of a standardized form assessing age, gender, ethnicity, co-habiting status (living with a partner or not), Patients completed the questionnaire before their scheduled visit with the HCT physician. Physicians in care of participating patients were unaware of patients participating in the study and were able to address patients QoL as part of their usual
care. Once the visit ended, physicians were asked to fill in the FACT-BMT questionnaire. Physicians were blinded to patients' responses and had three days to return the questionnaire.
Statistical Analysis
Descriptive analyses were performed to provide clinical and socio-demographic characteristics of the sample. The Intraclass Correlation Coefficient (ICC) was used to examine agreement between patients and physicians 18 . Bland and Almand plots were performed. We subtracted the physicians' from the patients' scores, and calculated the mean of the resulting values; this mean ± half of its standard deviation (SD) was used to determine the percentages of agreement, as well as the over-and under-estimations.
Half the SD indicates clinically meaningful differences in QoL studies 16, 19 . Univariate analyses -χ 2 and t tests-were calculated to compare the level of disagreement with socio-demographic, clinical, anxiety and depression scores. The paired-sample t test was used to assess the differences between the patients' and physicians' QoL scores.
Multivariate linear regression analysis was used to identify predictors of disagreement (dependent variable). Independent variables were derived from significant results (p<.05, two-tailed) in the univariate analyses. Multivariate analyses were adjusted for patient-related variables predictive of patient and physician disagreement on QoL (age, gender, education and performance status) 13 . Educational level was treated as a dummy variable, using high-school as the reference category. Analyses were performed with
RESULTS
Physicians' sample
Eleven of the fifteen hematologists invited agreed to participate: median age was 42 years (range: 31-52 years), 7 were male and had been working as attending physicians on the HCT field for an average of 12 years (range: 3-23). Four hematologists declined to participate, and reported the study as time-consuming.
Patients' characteristics
At three months post-HCT, 132 patients were approached. Twelve patients were receiving a second HCT, and their outcomes were excluded from the present analyses.
Fifteen patients refused to complete the questionnaires at this time -point, mainly due to being too ill or overwhelmed. The corresponding physicians' questionnaires were therefore not completed. Nine questionnaires were incomplete and excluded from the analyses. We finally analyzed 96 pairs of questionnaires filled in by 96 patients (response rate: 89%) and 11 physicians (response rate: 87%).
Socio-demographic and clinical characteristics of the sample are described in Table 1 .
Fifty patients (52%) were men; with a median age of 54 years (range Figure 1A . The difference between patients and physicians' estimation was 10.67, indicating that physicians estimated QoL 10.67 points lower than the patients' report (p=.040). Half the SD of this difference was 9.73. Accordingly, we observed that patients and physicians agreed in 41% (n=39) of the cases, whereas physicians underestimated QoL in 49% of the cases (n=47) and overestimated it in 10% (n=10) of the cases.
To explore the contribution of each subscale on the total agreement, we performed exploratory analyses for each subscale. Descriptive results are displayed on Figure 1B to 1E. Rates of agreement across subscales ranged from 18% to 37%, with the lowest agreement found in social (28%) and emotional (18%) wellbeing.
Of note, patients' functioning on these subscales was underestimated in 59% and 58% Patient-related variables identified 17% of the variance within disagreement in QoL.
The variance for the rest of subscales ranged from 12 to 19%. Anxiety diminished disagreement in all subscales. Performance status, type of HCT, number of previous lines of chemotherapy, ECOG and GVHD were not associated with disagreement.
Results are displayed on Table 3 .
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DISCUSSION
QoL is increasingly recognized as an outcome of paramount importance in the daily care of HCT recipients, both by patients and physicians. Patients cite post-HCT QoL as one of their main concerns 9 and physicians extensively recognize it as a critical component of the daily care 20 . Despite this common interest, we found that agreement was moderate (ICC=.436), physicians considerably underestimated patients' QoL (49%), and patient-related variables poorly contributed to explain this disagreement.
These observations are novel in the HCT setting; and suggest that patient-reported QoL might not be adequately perceived during the daily care of this population. In addition, the rates of agreement vary according to the dimensions assessed, with patient-related variables poorly contributing to explain these disagreements. This is clinically relevant, since the level of agreement between patients and physicians with respect to patients' concerns has been associated with better outcomes of care, as perceived both by patients and physicians, regardless of its severity 21 .
Exploratory analyses revealed the highest agreement on physical (ICC=. 13 . We hypothesize that other patient-related variables, such us coping strategies to deal with HCT-symptomatology or resilience, might mediate between symptoms and its interference on patients' wellbeing.
Patient-related factors poorly contributed to explain the variance observed within disagreement (12 to 19%). Remarkably, anxiety predicted less disagreement in QoL as well as in all the subscales, except in social wellbeing, where non-significant variables emerged. Anxiety among HCT-recipients is associated with symptoms of depression and increased length of hospital stay 34, 35 , whereas in non-cancer patients is associated with impaired physical and emotional health, and increased use of health care facilities and psychoactive drugs 36 . It is therefore hypothesized that the impact that anxiety has on patients' wellbeing might be more evident to physicians, and, therefore, explain the lower disagreement found. Depression was only associated with disagreement in QoL in the univariate analyses. Nonetheless, Zastrow et al. 14 indicated that depression was a risk factor for symptom underestimation among patients hospitalized in an internal medicine department. As the incidence of anxiety and depression among HCT recipients is high 10 , attention should be paid to accurately detect both disorders.
Our study is novel in assessing patient and physician agreement on patient-reported QoL. This is of remarkable importance in the field of HCT, where both autologous and allogeneic recipients report significant QoL impairments 37 .Remarkably, our results are based in patients and physicians filling in an identical questionnaire, which strengthens the results obtained . Moreover, we performed the study at 3 months post-HCT, since previous studies found that the number of encounters between patients and physicians is associated with longer talks about QoL 38 . However, some limitations should also be noted. The FACT-BMT was designed to be patient-reported, but not to be completed by physicians or other proxies 15 , and therefore agreement is not expected in some items. In addition, our sample of physicians is relatively small, which precluded us from examining physician-related variables that could influence agreement, although previous studies found that physician-related variables are not associated with disagreement on QoL 13 . Moreover, our sample of patients was predominantly
Caucasian, well-educated and mainly from a single geographic area, which can limit the generalization of the findings. We tried to mitigate this limitation performing the study 
